Users Manual 



TSE SERIES USERS MANUAL 


CONTEN TS 

UNPACKING 3 

WARRANTY 3 

INTRODUCTION :-4 

OVERVIEW 4 

AMPLIFICATION £ SYSTEM PROTECTION 5-6 

CABLING 6-7 

CONNECTIONS 7_8 

CROSSOVERS 9 

EQUALISATION 9 

POLARITY CHECKING IU-11 

PHASE ALIGNMENT \ l 

OPERATION & APPLICATIONS 12-14 

TSE FLYING SYSTEM U-17 

GLOSSARY IB-19 

FIGURES 19 

FLYING SYSTEM DETAILS 20-23 

OPTIONS AND ACCESSORIES 23 


2 


UNPACKING 


As part of our system of quality control, every 
Turbosound product is carefully inspected before packing 
to ensure flawless appearance. After unpacking your 
enclosure, please inspect for any physical damage,, and 
save the shipping carton and all relevant packing 
materials In case the unit again requires packing and 
shipping. In the event that damage has been sustained, 
notify your dealer immediately so that a written claim 
to cover the damages can be initiated. 


WARRANTY 

This enclosure is warranted by Turbosound to the 
original purchaser, against defects in workmanship or 
faulty materials used ip manufacture, for a period of 
two years from the date of shipment. Faults due to 
purchaser misuse, unauthorised modifications or 
accidents, are not covered by this warranty. No other 
warranty is expressed or implied. 

In the unlikely event that your unit is faulty, it 
should be sent, shipping prepaid, to an Authorised 
Dealer, or direct to Turbosound, stating the faults as 
found. The serial number must be quoted in any 
correspondence relating to this warranty. 


iHtHODUCTIOH 

Thank you for purchasing a Turbosound system. 

Over the last few years* there has been an 
ever-increasing awareness of the availability of high 
quality sound (F,H, oar radios* compact discs). Concert 
.and theatre-goers and indeed audiences in general at all 
typos of functions where music or speech is involved* 
are coming to expect a high quality of sound 
reproduction. 

At Turbosound we have always felt that the audio quality 
of a high power sound system must be such that the 
system- becomes "transparent" and does not detract from 
the quality of a performance* Indeed, .the performer's 
abilities should be augmented by the facil ity to reach 
larger audiences whilst maintaining the intimate psycho 
acoustic quality of closeness tg the stage* There are a 
number of factors inherent in the design of Turbosound 
enclosures that allow the system designer to maximise 
this approach to sound reinforcement. 
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Turbosound sound rej nforcement products tnclude a number 
of unique, patented features which enable these 
enclosures to offer a combination of high-power 
capability with extremely low distortion, exceptional 
frequency response and transient-handlimy, in unusually 
compact enclosures. 

To make the best use of these capabililies, the system 
must be operated correctly* The Intention of this user 
manual,, therefore,, is to indicate system considerations 
which will enable you to maximise the performance of 
your Turbosound product. 

If you have any questions which are not covered in this 
manual, or you have observations which you feel would 
be useful to other Turbosound users, please 
contact your dealer* 


OVERVIEW 

Vour Turbospund enclosures are only one link in the 
chain which forms the entire system. Each of the 
links in that chain must reach the same, high 
standard, and should complement the standards of the 
enclosure» 

Two fundamental concepts should be borne in mind when 
setting up a Turbosound system: 

Firstly, Turbosound units are basically of the "point 
and shoot” variety, offering carefully-tailored 
dispersion characteristics. Whilst bearing in mind the 
fact that adjacent enclosures will influence each 
other, the idea of aiming the cabinets more-or-less 
where the sound is required to go, will provide a 
good starting point for the setting-up of these 
enclosures. 

Secondly , Turbosound systems do have sc-fflO 
unconventional qualities which set them apart from 
ordinary loudspeakers. Although this manual advises the 
use of various test instruments, listening to the 
system {i-e. using your ears!) is probably the best 
final assessment. 
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AMPM FICftTrOM ft SYSTEM PROTECTION 

All Turbosound enclosures should be driven by 
professional-quality amplifiers capable of 
providing a full IdB of headroom when operating at. 
high levels, to preserve the transient response of the 
enclosure. An amplifier with insufficient drive 
capability will not allow the full performance of the 
unit to be realised. 

It is difficult to overdrive a Turbosound enclosure, 
and within reasonable limits the recommended 
amplifier power can be exceeded without fear of 
damaging the units. However, damage will certainly be 
sustained if the amplifier is driven into clip for any 
extended period of time. 
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Figure l shows clipping caused by overdriving the 
amplifier* If this clipped signal is fed to a 
loudspeaker| it will not only detract from the sound 
quality, but may cause permanent damage [clipped wave 
forms are like short bursts of D*C* and tend to heat up 
the speaker voice coil by driving it out of the magnet 
gap)* Some amplifiers have "soft clip 1 " characteristics 
which round off the edges of clipped wave forms* 
However, a limiter or crossover with limiting built in 
will stop amplifier clipping and ensure a long life from 

fc your enclosures* 


Note: Limiters must be adjusted to suit amplifier 

sensitivity* Refer to limiter or crossover 
manufacturers 1 literature* 

The amplifier requirements for the TsE Series are as 
follows; 


TSE-260 


The TSE-260 high frequency enclosure is passive and 
Should be driven by a professional-quality amplifier 
capable of supplying 100 watts RMS continuously into 
a 16 ohm load* 


TSE-11 1 

The TSE-l 1 \ mid/high enclosure is passive 2-way and 
should be driven by a professional-quality amplifier 
capable of supplying t&Q watts fiMS continuously 
into a 16 ohm load* 
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TSE-211 


The tse- in m id /hig h enclosure is hi-ampcd/passive 
2 -way and should be driven by professional-quality 
amplifiers capable of performing as follows? 


Driver section 


Amp power 
(RMS Watts I 


ImpedenCe 
(Ohms) 


Hid 200 

High 100 




300 
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TSE-n5 

The TEE-115 bass enclosure should be driven by a 
professional-quality amplifier capable of supplying 
250 watts RMS continuously into an 8 ohm load. 


TSE-?15 


The TSE-215 bass enclosure should be driven by a 
professional-quality amplifier capable of supplying 
$00 watts RMS continuously into a 4 ohm load., 

TSE-11B 


The TSE-118 base enclosure should be driven by a 
professional-quality amplifier capable of supplying 
300 watte RMS continuously Into an 8 ohm load. 

TSE-3TH 

—-JEKax a 


The TgE-218 base enclosure should be driven by a 
professions J-quality amplifier capable of supplying 
6D(\ watts RMS continuously into a 4 ohm load. 


CABLING 

The recommended wire size for the majority of 
applications is 2.5 sq. mm (12 gauge)* This will be 
perfectly satisfactory under normal conditions* For 
reference, acceptable performance will be obtained with 
an absolute minimum of 1.5 sq. nun (14 gauge), assuming 
that the amplifiers are in close proximity to the 
speakers. In the case of runs in excess of 100 feet or 
so, the wire size should exceed this. See following 
table for further information. 


¥ 
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CABLE RUN 

IN METRES 

CROSS SECTIONAL 
AREA OF EACH 
CONDUCTOR (mm) 

CABLE 

RESISTANCE 

IN OHMS 

GUIDE TO 

PERCENTAGE PERCENTAGE 

POWER LOSS POWER LOSS 

INTO SLiLOAD (%] INTO 4LJ LOAD (%) 

£5 

to 

0085 

M 

22 


1-5 

005S 

0-73 

U 


2-0 

0043 

0-54 

il; 


2-5 

0035 

0-44 

009 


4-0 

0021 

0-20 

055 

5 

1-0 

0-173 

22 

43 


1-5 

Mil 

14 

W 


2-0 

0066 

M 

22 


25 

0069 

006 

1-7 


4-0 

0043 

054 

M 

10 

n 

0 230 

M 

St 


2-0 

o-m 

Sri 

43 


2S 

0-i3e 

1-7 

3-5 


40 

D«e 

H 

22 


H 

0456 

073 

1-5 

25 

1^ 

0-575 

T2 

140 


2© 

0431 

54 

11-9 


2-5 

0345 

43 

66 


4-0 

0216 

2-7 

54 


6-0 

0144 

10 

» 

50 

2-0 

0063 

im 

220 


25 

0630 

0-6 

1M 


4-0 

©43a 

64 

110 


6© 

O' 266 

34 

7-2 

ff 

10© 

0173 

£2 . 

40 

1C© 

ST) 

1-73 

220 

430 


M 

1-35 

170 

SM 


44 

0B63 

310 

220 


40 

0.575 

7-2 

140 


IQ-0 

PW5 

4-3 
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There is a great deal, of coat rovers y as to the 
“correct"' wiring of XLE-’type connectors, especially 
when they are used for amplifies: output applications - 
several wiring conventions are used. Turbosound 
have followed the method most commonly found in the 
sound reinforcement industry internationally, but 
special care should be given to this area. See figure 
2 , 
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The connectors are wired as follows: 


Pin 

Name 

Polarity 

Colour 

1 

Ground/Common 

- 

Black/Blue 

2 

Hot 

t 

Red /Brown 

3 

Not connected 

H/A 

M/A 


FIS 3 


AMPLIFIER 


TSE-260 

The TSE-2GB is a switchable active/passive high 
frequency enclosure and is fitted with two 3-pin 
XLR-type connectors. 

TSE-111 

The TSE-11 l is a passive, 2-way, mid/high system. 

r 

The enclosure is fitted with two 2-pin XLR-type 

connectors, one male and one female. 

T5E-211 

The TSE-211 mid/high enclosure ig switchable 

bi-ampod/passive 2-way and ie fitted with four 3-pin 
XL^-type connectors. 

TSE-1tS, TSE-215 m TSE-11and T5E-319 

The TSE-115, T5E-21S, TSE-11S and TSE-21S are hags 

enclosures. 

The enclosures are fitted with two 3-pin XLR-type 
connectors, one male and one female. 



NIB In all cases the male and female connectors are wired 
in parallel, so that either may be used as the input 
to the cabinet, the second then being available for 
"daisy-chaining 1 "' to a second enclosure. See Figure 3. 
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CHOSSOVKRS 


A J 4dB/octave two-way active crossover ig required if 
the TSE-111 is to be used in conjunction with a bass 
enclosure such as the TEE-1 1 0. or TSE -210 or vice versa, 
rdeally, the crossover should have the capability 
to invert the polarity of each band.. The recommended 
crossover point is 250 Hz, 

It should be noted that the TSE-lll is wired 
internally IflO degrees out of phase with respect 
to the TEE-116 and TSE-21B, Experience has shown that 
this gives the best response with the majority of 
crossovers. 


If ultra-low frequency projection is desired, a 
sub-woofer enclosure may be added, e.g. the Turbosound 
TEW-124. In this case, a three-way active crossover is 
needed, with crossover points set at BDlEz and 250Hz, 

H-&- In the case of the TSE-ll 5/215/11B/218, the 
sub-bass filter may be a low pass type and the 1 5' 1, or 
la" units can be allowed to go down to 30Hz„ in this 
case the use of a 24dB/octavc crossover incorporating 
phase correction is advisable, I see chapter on PHASE 
ALIGNMENTJ 


EQUALISATION 

An important point to remember with Turbosound 
enclosures is that they are designed to need no 
equalisation or Correction to overcome system 
limitations. As a result, they will require 
equalisation to compensate only for aspects of the 
acoustic environment. 

Over-equalisation introduces phase distortion and can 
reduce system headroom, causing more problems than it 
cures, Et? should be applied gently and smoothly, and a 
1/3 or t/2 octave graphic equaliser will generally be 
quite sufficient. Turbosound enclosures are phase- 
coherent designs, and violent equalisation will be 
detrimental to the overall sound quality. 


I. 
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POLARITY CHECKING 

■ —■ ■ —■■■I ■■ 

All Turbo 5 -pund units ure shipped wired as stated above 
However, with a number of different types Of amplifier 
and wiring runs used in many systems, polarity 
inconsistencies may bo created* 

Thero are two basic methods of checking that the 
polarity of the system is correct. You can use either., 
or both methods* 

The first method utilises a third-OctaVO analyser and 

pink noise generator* 

With the Loudspeaker set up correctly, as far as is 
known, feed the pink noise signal, into the system and 
adjust to a suitable level for measurement. Place the 
measurement microphone a few feet in front of, and on 
axis between the T5E-111 and any Bass enclosure that may 
be being used* Switching the crossover sections 1BD 
degrees in and out of phase <i*e. reversing the 
polarity! will reveal a distinct dip in the 
response at the crossover frequency when inverted, 
and a smooth, essentially flat response when correct. 

En the case of a multiple array, disconnect all but one 
of the enclosures. With the first loudspeaker set up 
correctly as above, feed the pink noise signal into the 
Bass section of the system (if being used). Place the 
measurement microphone a few feet in front of, and on 
axis between, the Bass sections of the first cabinet 
and the adjacent unit in the array* Mow connect the 
adjacent unit* The analyser display should jump up in 
level* This indicates that the two Bass sections are 
correctly connected with respect to each other. If they 
are INCORRECTLY Connected, there will be a good deal of 
cancellation* Proceed along the array, moving the 
microphone to a point on axis between the last tested 
unit and the next in the array, until all Bass sections 
have been checked* Repeat this process with the TSE-111 
Mid/Kigh sections. 

If an analyser is not available, boosting at the 
crossover frequency I for example, with a graphic 
equaliser) will make cancellation and addition effects 
quite audible* 

The second method is to use a pulse-based polarity 
checking device, such, as the Turbosound TpC-l 151 . This 
consists of a pulse generator (PG-llj that can bo fed 
into the system, and a pulse detector (Rb-51 ) which 
is used to monitor the polarity of the elements of 

the system* 




Individual cabinets should be chocked before 
setting up, acid the complete system checked for 
overall polarity coherence after assembly. When using 
a phase-checker* bear in mind that meaningful 
results will be obtained only by comparing the same 
frequency section of the different units. 

When checking TSE Series cabinets with the TPC-nSl or 
similar* its "acoustic polarity" should be as follows: 



Bass 


Mid 

High 


T5E-260 

N/A 


N/A 

Negative 


TSE-\11 

n/a 


Negative 

Negative 

t-l 

TSE-211 

H/A 


Negative {-1 

Nega tive 

(-) 

TSE-11 5 

Positive 

f *) 

n/a 

N/A 


TSE-215 

Positive 

(*) 

N/A 

N/A 


T5E-1 1 0 

Positive 

f+1 

N/A 

N/A 


T5E-21 0 

Positive 

(+! 

N/A 

N/A 



Please note: These are relative values only and do not 
relate to the absolute phase of the system, so they may 
be in reverse order* 

t 

The complete system can be tested by checking that the 
same driver sections of adjacent cabinets have identical 

polarity* 

If there appear to be problems, check the cable 
wiring in the first instance* Also bear in mind 
^that different manufacturers use different pin 
*epftfigurations and polarity conventions \ if you are 
u$ing amplifiers from more than one manufacturer, 
check the polarity at the amplifiers as veil as the 
cabinets. 

It should be noted that correctly-configured 
cabinets in a multiple array will load one another; 
if one or more cabinets are connected with the wrong 
polarity, they may damage the system if the mistake is 
not discovered* m addition, the system will not, of 
course, give its best performance* 
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PHASE ALIGNMENT 


in order to assist in obtaining accurate acoustical 
summation of the signals, from adjacent speaker units in 
a loudspeaker system, (e.g, between a TSE-111 and a 
TsE-l1@ or TSE-218 baas enclosure, or a sub-woofer 
system }, it m desirable to bo able to adjust the phase 
of the signal from one frequency band to that of the 
next frequency band. To facilitate these adjust merits* an 
electronic crossover with a phase correction system will 
be required. This will properly allow for any phase 
errors that may occur between the positions of the 
cabinets themselves. 


OPERATION 4 APPLICATIONS 

In the past, it has often been the case that an 
enclosure may sound good on its own, but as soon as two 
or more are placed next to each other to increase the 
dispersion, available power handling or SPL, the tonal 
balance changes, usually to the detriment of the sound. 
Patterns qf Sound waves leaving adjacent components 
interact to produce comb filtering Figure 4), when 
the listener moves off the axis of the array. These 
effects are most noticable in the raid and high 
frequencies so crucial to the perceived sound image. 



In the lower frequencies however, wave lengths are long 
enough to produce coupling, and; adjacent enclosures 
positively reinforce each other to give substantial 
gains in directivity and projection (see Figure 5J. 

The gradual increase in directivity with rising 
frequency inherent in all Turbosound designs is a very 
positive benefit. When a system is arrayed in order to 
cover more than the nominal dispersion available from 
one enclosure, although the bass and low raid frequencies 
reinforce each other, in the crucial upper-mid and 
highs, there is limited coupling but greater lnhurant 
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projection from the individual units. This gives the 
listener an impression, even with large systems, that 
there is just one speaker* This is the real benefit of 
point source theory when applied to high directivity 
components* 

As can he seen from Figure A, the two speakers only 
really add at all frequencies when the listener is on 
axis. Off axiB t the frequency at which f x' ia half a 
wavelength, will be cancelled along with its harmonics, 
in varying amounts* This is a "comb filtering" typo 
effect * 

Where wavelength is substantially longer than ‘d 1 1 see 
Figure 5), directivity and projection arc increased 
without “combing"* 

Efforts have been made by other Speaker designers to 
solve these problems with compression drivers on 
constant directivity home. But none can be used at high 
levels in the mid band or '’vocal range 11 without severe 
distortion* The consequent unnatural sound quality and 
listening fatigue that results can be extremely 
aggravating and even painful to the listener. 

At Turbosound we believe that distortion, not SPL, 
produces listening fatigue and poor intelligibility. For 
this reason the TurbaMid' :l,, device was designed to 
replace compression drivers in the mid-range* By relying 
on, compression devices only in the higher frequencies 
they are then subject to less stress and become both 
sweeter sounding and more reliable. 

Furthermore, the substantially plane wavefront generated 
by Turbosound enclosures means that there is less 
attenuation with distance* Put simply, the same sound 
quality is available to the listener whether located at 
’■the front or the back of the auditorium* Less stray 
sound is reflected from walls and ceiling, and 
equalisation for room reflections is minimised. 

Turbosound enclosures arc particularly effective in an 
array configuration, and the cabinets are designed to 
offer the system designer maximum flexibility as regards 
both stacking and flying. 

The key to successful array configurations is to bear in 
mind that all TSE Series high and Itud/high enclosures 
have highly directional dispersion characteristics. This 
minimises HF interference effects and contributes to an 
even frequency distribution throughout the area to be 

covered* 

This carefully tailored directional response arables a 
properly set-up system to present a virtual point source 
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behind the array* The secret is to ensure that no two 
cabinets are in the same plane. Turbosound enclosures 
should be splayed both horizontally and vertically in 
order to achieve the best results. 


Tn horizontal and vertical planes, the enclosures should 
be splayed to form a fan. See Figure 6* 



A * 10-10° optimum* depending on projection required* 
For high power or outdoor shows r the angle could be 
less. 



In stacked systems* vertical angle accuracy can be 
ensured by using battens between adjacent cabinets {See 
Figure 7}. To maintain phase coherency* the rear edges 
o£ the enclosures should touch each other, so as to 
create a virtual point source* 

TEE FI.YINC SYSTEM 

The TEE - 2 6 0 * TEE-11 1 , TS E - 2 T 1 f T5E-V15* TEE-215 and 
T5E-11B make up a very versatile system and can. be flown 
in a multitude of different configurations. The TEE-210 
is designed to be floor mounted only* 

Turbasound produce a separate support mechanism to place 
the TSE-ttl at the optimum height or distance from the 
TSE-11B or T5E-210 Bass enclosures* for efficient 
operation. 

The PA-lll is a specially constructed pole assembly 
designed to mount the TEE-lIl above the TEE-1Ifl or 
TEE-21B* to form a stand-alone floor mounted full-range 
system* The PA-ill mounts directly into a receptiele 





which can be fitted to the T3E-11B or T5E-2tB and places 
the T£E-llt at 1S30 mm £72 inches} above the ground,. 

All TSE high, mid/high and bass enclosures Jwith the 
exception of the TSE-21SJ can be fitted with flying 
frames for use with other components of the TEE 
Installation System. These frames provide the installer 
with the most comprehensive and flexible flying system 
available. This system can be used in a variety of 
configurations. 

The flying frame is fitted by placing the enclosure 
face-down on a suitable protective surface (o.g. carpet 
or rubber mat) sliding the flying frame over and 

locating it with the bolts and locking washers supplied 
in the kit. 

These should of course be tightened with the correct 
spanner and never left "finger tight 1 ** 


In the four corners of the flying frame are lifting eyes 
to allow suspension of the enclosure. 



Figure B shows TSE-Vfl flown using FF-ltl for typical 
club application, Bass enclosures could be positioned at 
floor level or incorporated in decor. 


The dimensions and layout of the flying frame lifting 
eyes are shown on pages 50-23 

Tt will be noted that a TSE-lll may be flown underneath 
a T5E-11B for vice versa! using two quick-links 
effectively making a full range system. 

In addition, if more vertical arid less horizontal 
coverage is required! the TSE-111 may be turned through 
9 Gq, since Its lifting eyes are positioned in a perfect 
square. 

Both TSE-Tll and TSE-11S units may of course be flown 
inverted if necessary. 
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Since the flying frames join to each other* the load is 
transferred from frame to frame, rather than bow to box* 
meaning that TSE systems may he ’'chained" together to 
form vertical arrays using quick-links to join them 
together* 


FIG 9 


Figure 9 shows a simple flown system of 2 x TEE-111 and 
1 x TSE-11-8 to cover a typical floor and balcony 
situation. 



Where more horizontal coverage is needed* these arrays 
may be flown side by side in a curve. For this purpose 
Turbosound have designed the TSE flybar system which is 
available in 9Qo sections (part no. FB-9Q) which may be 
bolted together as required to suit the individual 
system requirements,. 



Figure 10 shows a plan view of a I30o TSE Elybar tpart 
no. FH-lESDcS suspending five Columns of TSE enclosures. 
The system is flown using 2 chain bridles (part no. 
CB-3J at A-B and A-c and is lifted at X and y, The 
length of the bridle legs is adjustable* to allow for 
varying weight distribution* using chokes* 
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Figure LI shows the enclosures, having an itic 1 tided angle 
of 3[Jo between vertical columns. This is the recommended 
angle for TSE clusters using TSE-111 enclosures flown In 
the normal ( uprights mode* Flying hardware car, however, 
be built to customer order* 


I 
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Arrays of up to 12 columns may be configured using this 
flying system covering up to J60p horizontal dispersion. 


FIG 11 


Assembling a 
straightforward. 



is very 


After first bolting the flybar together it should be 
suspended from chain motors gr wire hoists at about 
waist height, A row of guicklinks are then looped into 
the lugs on the flybar, nut uppermost and gate facing 
the assembler, The first row of enclosures can then be 
offered up to these, one at a time, until the row is 
complete. The quicklink gates are screwed shut, the 
cluster raised and the process repeated until all 
enclosures are correctly positioned. 


Figure 12 shows the five-wide cluster configured for 
balcony and floor coverage at Portsmouth Guildhall, The 
brief included lODo vertical coverage and an extra row 
three TEE-1l1 '5 was flown at the bottom of the array 
to fulfill this purpose, tilted using the adjustable 
nylon straps (part no's, TS-6 or ts-iqi. 

Individual enclosures should be adjusted for level at 
the amplifiers, 

FIG iz 
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GLOSSARY 


AMPLITUDE - RefErs to the voltage level or intensity of 
a signal* and is usualy measured m volts or decibels.. 

COMB FILTERING - The additive and subtractive 
interference between multiple sound sources of tow 
directivity 


DAMPING FACTOR - Tendency of amplifier to exert control 
over speaker, preventing overshoot and spurious 
resonance. Higher damping factors don't necessarily 
sound better. It’s always best to keep speaker cables as 
short as possible or the system will tend to sound 

"loose 11 and ill defined, (see chart in CABLING section ) 

dB - A unit for expressing the ratio between two signal 
levels for comparison purposes. On its own it has no 
"absolute” level and is used for logarithmic Scaling 
e.g. you have to be aware of the mean point of 
measurement. Positive numbers indicate an increase and 
negative ones a decrease. Some useful ratios are: 

3dB » double power 

■lidft = double amplitude or quadruple power 

lOdB * triple amplitude or ten times power 

20dB = ten times amplitude or hundred times power 

m 

Distortion ■ Refers to any modification of a signal 
which produces new frequency components not present in 
the original. Harmonic distortion refers to added 
frequencies that are overtones to the fundamental 
frequency. Intermodulation distortion refers to added 
frequencies that are sum and difference values derived 
from the beating together of two frequencies. 


EQUALISATION - Modification of the frequency response of 
an audio system, regardless of level, for corrctive or 

enhancement purposes, 

FREQUENCY - The repetition rate of a waveform. The unit 
of frequency is Hz, and 1 cycle per second is equal to 1 

llii. The audio band is generally restricted to 
frequencies of 20 Hz to 20,000 Hz [20 - 20 kHr). 

FREQUENCY RESPONSE - Refers to the relative gain of 
circuits at all“frequencies across its usable band. 
Generally expressed as +7“ a certain number of dBs from 
20 Hz to 20 KHz. 

HEADROOM - The amount, in dfls, above normal operating 
level that can be used before serious distortion 
commences, 


IMPEDANCE - The AC equivalent of resistance and measured 
in ohms. It indicates the drive capability of an output, 
or the amount of drive required for an input, at any 
given signal level. 



LEVEL - The amplitude □ £ a signal, measured in volts or 
decibels * 

OCTAVE - A logarithmic unit for expressing frequency 
ratios. Positive values indicate an increase in 
frequency and negative ones a decrease. One octave is 
equivalent to double or half frequency* 

PLANE WAVEFRONT - Theoretically, a completely plane 
wavefront device would have aero dispersion and infinite 
projection* 

psycho acoustics ~ The subjective effects of sound on 
the mind of the listener, 

SOUND I MAC 1C - This refers to the imagined perspectives 
of a sound source* For example, with your eyes closed a 
voice should sound human and as though it is coming from 
a particular point. If it doesn T t, the system is likely 
to be badLy set up. High directivity usually brings the 
apparent image closer. 

TRANSIENT - A sudden burst of energy in an audio signal 
which only lasts for a small period of time relative to 
the rest of the signal. The level of these transients 
can often reach 10 times or so the normal operating 
level of the audio equipment, and may cause distortion. 

VIRTUAL POINT SOUEC& - The point in space at which the 
axes of the speakers in an array cross. This will be the 
point from which the sound appears to originate. 

FIGURES 


1: Clipping waveform 

2i XLR connections 

3i Daisy-chaining cabinets 

4: Off-anris comb filtering, Mid and high frequencies 
5: Reinforcement of ba3s frequencies 

fir Virtual point-source and two examples of possible 
system configurations 

7: Vertical angling of stacked array 

3; Flown TSE-Tll showing qulcklink 

Flown T5E cluster (sectional view) 

ID: Flown TSH cluster (plan view) 

11: frass enclosure stabiliser 

12: Photograph of the TSE Installation System at 

Portsmouth Guildhall 
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TSE SERIES OPTION'S AND ACCESSORIES 


Flying and L i. f t ittinMwaL* 


NOBEL BESCREPTIOff 


PA-ItT TSE-111 prjLc aaaMbly 

FT -111 TSE-IM flying yoke 

PP-2tO T5C-2SQ C liySoq frjLHft 

Ff -111 TSE-in flying franc 

FT-^i 1 T5E-2M flying fra« 

rr -115 TSE-II5 flying 

FT-2 I 5 tSE-2!S flying irane 

FT-111 TSE-1IB flying ffAsi 

9-Do quftdmfit BeCtlon 
CR-J 1-Ie-g chain bridl# 

SIJ-2 Meg wfrty bridle 
Hf-l| Ifa^ging clamp 
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TS-fi Bn tilting *1Lfap 
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CL-na Chain link-ill height 

Gt-ail Chain 11 ilk-211 height 

dp — 115 Chain Lmk-llB height 

CL-JI5 Chain link-211 height 

Ct-I FB Chain iitnk-l IB height 

BB-110 Bracing bracket for 1W-11I/J1S 

Ffa-Qflf 1 Ik FB-90* 1 m CB-3„ 

1H Si-2, In HC-IB, 

Bn EC-35* 2* HP-!* 
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Ida EC-ZS. 3a WF-15 a 
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